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Abstract 
The purpose of this study is to examine the effect of skipping rope plan of schools on the 
angle of lumbar lordosis and lower cross muscles of female students in fourth grade. Statistical 
population of this study were female students of 10 -11 years old  in Tehran and the present research 
methodology was quasi-experimental and its research plan was based on pre-test and post-test. To 
perform this study, tests were done on the 30 female students in fourth grade with the mentioned 
conditions with an average weight of 39.3 and average stature of 141.9. After considering the input 
criteria, tests were performed at pre-test and posttest stage at same conditions and finally training 
games and recovery were used. The correlated t test was used to analyze the data with significant 
level of (P>0.05). The research results showed that the skipping rope plan training during 16 weeks 
(32 sessions) has no impact on the lordosis angle and the strength of the abdominal muscles and 
gluteus muscles and flexibility of lower back muscles and hamstrings and quadriceps, and none have 
had no significant change during these sessions of skipping rope plan. As a result, skipping rope 
plan training in 4 months based on executive style sheet of ministry of education had no significant 
impact on the angle of lumbar lordosis and flexibility of pelvic girdle muscular strength  (gluteus 
and abdominal muscle strength and flexibility of hamstring muscles, quadriceps and behind lumbar) 
among female students of fourth grade and had an harmful practice on the lordosis angle and cross 
muscles of lumbar and pelvic punctures and was not useful.  
Keywords: skipping rope plan, lumbar lordosis angle, muscle strength, muscle flexibility 
Introduction 
Spine as the essential pillar of the trunk, and a complex structure consists of vertebrae, disks, 
muscles and numerous ligaments that because of the being prone to different damages has been 
considered for the present study. One of the most important parts of the spine is lumbar lordosis, 
which, in case of being abnormal, can upset the balance of the body in a standing position. This 
lordosis due to the weight bearing of the upper body and direct relationship with pelvis has the 
particular importance. One factor that is thought to be effective in imbalances of lumbar - pelvic 
punctures is the performance of muscles available in this area. Four special muscle group have are 
active in the lumbar - pelvic punctures, that comprise the two force couple on the pelvis (Kendall 
2005). Numerous reasons can increase lumbar lordosis, one of these reasons is the hip flexor 
muscles (rectous femoris) behind lumbar erector spinae muscles (erector spinae of spine) and 
weakness of gluteus and abdominal and hamstring that can be reformed it by tension of weakened 
muscles and strengthen of the shortened muscles and of course it should be noted being short or 
strain of muscles alone cannot be the causes for Kyphosis. But, their combination creates this 
problem and should be viewed to lower cross muscles as a whole (Daneshmandi, 2013). 
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Previous research also studied researches on lumbar lordosis, abdominal muscles, core 
muscles stability, effect of skipping rope on fitness. Results of investigations done by Seyyedi and 
colleagues (2008) showed there is no significant relationship between the strength of none of the 
mentioned muscles by amount of with lumbar lordosis and does not seem the amount of one of 
weakness or strength of each quadruple muscles of lumbar - pelvic belt separately and regardless of 
balance among them can be effective in changes of lumbar lordosis amount. Alizadeh et al (2006) in 
the study of affecting muscles on lumbar lordosis said that attention to performance of rectus 
abdominis muscles or iliac Suez is insufficient and it is necessary to couple forces in the set of 
pelvic belt that their strengthening or weakening effect on the lumbar lordosis, be taken into 
consideration. In other words, lumbar lordosis changes regardless of considering the performance of 
other muscles is not so ineffective, and in this regard be considered to other related muscles at the 
same time. Also, the results of Ghasemi et al (2013) showed that lumbar lordosis in the experimental 
group has decreased significantly and strength and endurance of abdominal muscles and flexibility 
of back has increased significantly and on the other hand after testing between the lumbar lordosis 
degree and endurance of abdominal muscles of experimental  and control groups was seen the 
significant difference. Rahimi (2013) examined the effect of exercise in the morning, with an 
emphasis on the skipping rope, on spirometry parameters and physical and motor fitness factors 
among female students of 8-10 years old and research results show pulmonary parameters and 
physical fitness factors and movement in the experimental group increased significantly (p <0.05) 
but in comparison with the control group only increase in endurance of cardio - respiratory, 
flexibility of the body  and explosive power was statistically significant. In research of Mehdi Zadeh 
(2013) that performed the effect of core muscles stability on the lumbar lordosis angle of college-
age girls where 86 female students, 34 of whom with the age range of (19-24) years old that lordosis 
angle was equal and more than 55 degree were chosen as purposeful and were divided into 3 groups 
randomly. After 12 weeks training, lumbar lordosis of a group that were conducted training 
compared with flexibility and control groups has decreased significantly. Research results of Chain 
Chen, Yenline (2011), no significant difference was seen in flexibility and aerobic capacity of the 
test group.  Well as significant improving was also observed in physical fitness. Ha, As, Wang, 
Chan, Fishborn, studied a research entitled effect of 8-week skipping rope training of health 
education program has  impact on the 9-14 years old students of Hong Kong and findings of 
research show that girls had better performing  than their same age boys and elementary school 
students  showed more meaningful progress compare to secondary school students. Considering the 
above content, it seems that it is necessary, that the effects of the skipping rope plan on lumbar spine 
lordosis of girls to be better clear the influences of this plan that done each year in schools in a 
school year across the country and to execute this plan in schools with more science and knowledge. 
Research Methodology 
The present research methodology is quasi-experimental and its research plan is pre-test and 
post-test. Statistical populations in this study are 10-11 years old girls in Tehran with no problems of 
lumbar and related illnesses and are studying in fourth grade elementary school. By declaring in 
several girls school for fourth grade of elementary school (age of 10 to 11 years) in two regions of 
Education in Tehran and providing the objectives and research results in research was invited of 
them and by permission from school managers and obtaining consent from the parents of students, 
30 persons as sample were selected under specified conditions. The instrument included flexible 
ruler for measuring lumbar lordosis, goniometer to measure the amount of flexibility of muscles, 
dynamometer to measure muscles strength, leather strap for connection dynamometer to the foot of 
subject, carriage scale to measuring the weight of the subject, meter to measure the stature of 
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subject, flexible table for flexible test execution, and bed and rope for the plan execution. 
Descriptive statistical indexes such as mean and standard deviation in the form of graphs and tables 
were used after collecting data, to describe the information obtained. As well as the paired t test with 
significant level of 95% and α=0.05 were used to evaluate the hypothesis testing and analysis of 
findings in this study. Research data were analyzed by using SPSS software. 
Research findings 
Dependent t-test results in Table 1 show there is no significant difference between mean of 
arc angle of lordosis of girls in pre-test and post-test (p=0.116,(t(29)=1.62). 
Table 1: T-test results related to lordosis 
Variable Test Mean T Df Sig. 
Lordosis Pre-test 06.47 62.1 29 116.0 
Post test 9.44 
 Dependent t-test results in Table 2 show there is no significant difference between mean of 
length of quadriceps muscles of girls in pre-test and post-test (p=0.074,(t(29)= -1.85). 
Table 2: T-test results related to quadriceps muscles 
Variable Test Mean T Df Sig. 
Quadriceps 
muscles 
Pre-test 1.57 85. 1-  29 074.0 
Post test 3.59 
 Dependent t-test results in Table 3 show that there is no significant difference between mean 
of length of hamstring muscles of girls in pre-test and post-test (p=0.202,(t(29)= -1.30). 
Table 3: T-test results related to hamstring muscles 
Variable Test mean t Df Sig. 
Hamstring 
muscles 
Pre-test 4.75 30. 1-  29 202.0 
Post test 8.76 
 Dependent t-test results in Table 4 show that there is no significant difference between mean 
of length of lower back muscles of girls in pre-test and post-test (p=0.640, (t(29)= 0.437). 
Table 4: T-test results related to lower back muscles 
Variable test mean T Df Sig. 
Lower back 
muscles 
Pre-test 6.23 437.0 29 640.0 
Post test 3.23 
 Dependent t-test results in Table 5 show that there is no significant difference between 
abdominal muscle strength of girls in pre-test and post-test (p=0.499, (t(29)= 0.685). 
Table 5: T-test results related to abdominal muscle strength 
Variable Test mean t df Sig. 
Abdominal 
muscles 
Pre-test 06.42 685.0 29 499.0 
Post test 56.40 
 Dependent t-test results in Table 6 show that there is no significant difference between 
gluteus muscles strength of girls in pre-test and post-test (p=0.250, (t(29)= 1.17). 
Table 6: T-test results related to gluteus muscles strength 
Variable test mean T df Sig. 
Gluteus muscles 
strength 
Pre-test 16.5 17.1 29 250.0 
Post test 75.4 
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Discussion  
The results of the present study show that skipping rope plan exercises in four months, 
according to the Ministry of Education's executive style sheet on lordosis angle and power and 
flexibility of pelvic girdle muscles (power of gluteus  and abdominal muscles and flexibility of 
hamstring muscles, quadriceps rear and behind the lumbar) does not have any significant impact on 
female students in fourth grade. Also, it can be considered neither harmful exercises on lordosis 
angle and abdominal and pelvic cross-muscles, nor useful on it, and of course, this result only 
includes examined area, and is specific for present study with mentioned conditions. Perhaps, other 
researches might make other results. To proceed in discussion on the changes and the results of the 
study showed that  there is no significant difference between the mean lordosis angle of lordosis of 
girls in the pre-test and post-test. In terms of the obtained results, we can refer to the results of 
Ghasemi and Sadeghi, Minasian and Velayati (2013), Mehdi Zadeh (2013) and there is also no 
significant difference between the length of quadriceps muscles in girls during the pre-test and post-
test stages. And. we can refer to the research results of Rahimi (2013), Chain Chen, Yen Line 
(2011), Ghasemi et al (2013). Flexibility in mentioned researches was on anterior and posterior 
trunk muscles and on the quadriceps muscles directly, but totally the results did not match with the 
result of the present study on muscles flexibility. 
The results show only difference about 3 degrees increase in average length of quadriceps 
muscles that is not significant. Of course, this result has been concluded by the researcher according 
to the muscles involved in each stage of the skipping rope, perhaps because of involvement and 
continuous and slight quadriceps muscle contraction which, incidentally, with no change in this 
muscle length, and change in muscle length had not been significant in this study. Results show that 
there is no significant difference between the average length of hamstring muscles of girls in pre-test 
and post-test stage . Comparing the results of previous studies, the research results of Rajabi et al 
(2009), Rahimi (2013), Chain Chen, Yen Line (2011) Ghasemi et al. (2013) can be mentioned. In 
the first study, the impact of static stretching training on hamstring muscles flexibility  have had a 
significant increase; and two other researches on skipping rope impact on the overall flexibility of 
the trunk have also shown a significant increase; other researches on the impact of corrective 
movements training on flexibility of back muscles have had a significant increase. 
As implied from the contents, except for the first study, other studies on muscles flexibility, 
except hamstring muscle, are considered, but in the first study, the effect of static stretching training 
also increases the flexibility of the hamstring muscles; However, the researcher concluded in the 
present study still due to continuous and slight contraction in the skipping rope stages and even by 
little change in hamstring muscle length during time of flight and return again to the initial length in 
the landing stage (loading), and considering that the study subjects are 10-year-old female students, 
and are beginner and are learning skipping rope, and are not professional in skipping to say they are 
constantly on toe during skipping rope. Therefore, the above result is an expected outcome. The 
results showed that there is no significant difference between the average length of the lower back 
muscles in girls in pre-test and post-test stages, and these results are comparable with the research 
results of Ghasemi et al., (2013), Rahimi (2013), Chain Chen, Yen Line (2011). The mentioned 
researches showed the increasing effect of the flexibility of the lower back muscles, but the results 
of the present study do not show a significant impact of stripping rope plan training on back muscles 
flexibility that the results might be due to the position of the person in stripping rope and the 
involved muscles. 
Results of the present study show that there is no significant difference between the strength 
of the abdominal muscles in girls in the pretest and post-test stages. The research results of Ghasemi 
et al. (2013), Rahimi (2013), Seyyedi and colleagues (2010) are comparable with the present study. 
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The first study referred to the effect of corrective movements, and the second  referred to the effect 
of the rope stripping on increasing the abdominal muscles' strength, that the result was a significant 
increase in abdominal muscles' strength. But, the next two studies focused on the relationship 
between lordosis and abdominal muscles strength, which both concluded that no significant 
relationship is seen between lordosis and abdominal muscle strength, and the examination needs to 
consider the couple forces in the pelvic girdle set that strengthening or weakening them affect 
lumbar lordosis. The researcher by measuring all of them have tried to examine the effect of 
skipping rope on lower cross muscles more accurately as well as, to consider the effect of these 
muscles on back lumbar lordosis angle and indicates the strength of the abdominal muscles and 
other lower cross muscles, and the degree of lumbar lordosis changed in one line, and are related 
with each other. The results show that there is no significant difference between the average of 
gluteus muscles strength in girls in the pre-test and post-test stage that the obtained result is 
comparable with research results of Seidi and colleagues (2010). In the present study, according to 
the average of gluteus muscles strength, their difference reached approximately to 1.5, and this value 
indicates that the difference was not significant, and in fact skipping rope plan training is ineffective 
on gluteus muscles strength In this regard, according to the obtained results, there is a relationship 
between psoas abdominal strength and front muscles flexibility and degree of lower lumbar lordosis. 
Conclusion 
The results of the present study showed that skipping rope plan exercises in four months, 
according to the Ministry of Education's executive style sheet on lower lumbar lordosis angle and 
power and flexibility of pelvic girdle muscles (power of gluteus  and abdominal muscles and 
flexibility of hamstring muscles, quadriceps rear and behind the lumbar) does not have any 
significant impact on female students in fourth grade. It can be considered neither harmful exercises 
on lordosis angle and abdominal and pelvic cross-muscles, nor useful on it, and of course, this result 
only includes examined area, and is specific for present study with mentioned conditions and period; 
perhaps more and other researches might make another result. Since all students were in fourth 
grade based on the instructions of the Ministry of Education under the training of skipping rope plan 
in the schools, choosing the plan was not under the control of the researcher, and the research plan 
was conducted in terms of single-group pretest and posttest. Of course, subjects' fatigue, mental state 
and level of motivation of subjects when running the tests, lack of daily physical activity control of 
the subjects and lack of characteristics' control and anthropometric differences of the subjects were 
the limitations of the present study. Although the research result has not shown a significant impact 
of the lower lumbar lordosis on lower cross muscles positively or negatively, but based on the 
biomechanics of skipping rope and according to other researches, there are yet other hidden aspects 
about the effect of this project on students that is suggested this project to be examined on other 
parts of the body and from the other aspects in order to perform the training of this project with 
more and better accuracy in schools. 
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